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Introduction
With the progress of science and technology development and equipment manufacturing industry, the surface properties of materials have become increasingly demanding. In many cases, the performance and quality of components, parts mainly depends on the performance and quality of the material surface, so by improving the surface of morphology, chemical composition, organizational structure in order to improve the material properties of the surface modification technology has been developing rapidly in recent years. Because of their high energy-density, electric conversion efficiency, simple control and high precision, making the research and application of high-energy electron beam surface treatment technology has been widespread concern [1] [2] [3] [4] [5] .
This paper outlines the principle of electron beam surface alloying, recent progress electron beam surface alloying on briefly described, and describes the surface alloying by pulsed electron beam.
Problems Principle of the electron beam
The technology of surface alloying by High-energy electron beam has been developed in recent years [6] . Using an electron beam as a heat source acting on the work piece surface is the rapid melting of the material forming the surface layer of the modified layer with special physical and chemical properties of the modified layer can serve to improve the surface hardness, abrasion resistance corrosion resistance and other properties, to compensate for the lack of surface properties.
Electron beam surface alloying has two main characteristics: First, as needed, to select the alloy powder having the desired properties to achieve surface alloying to make the material surface to achieve the desired performance requirements; the second is to be selected according to certain specific needs strengthening parts of surface alloying to achieve the effect of topical treatment [7] .
Research evolution of the surface alloying by electron beam
Yiping Huang [8] considers the influence of the change with temperature for thermal properties; by finite element method Analyze the process of plasma spary. He found that the droplet deposition process of cooling the temperature distribution is uneven, the middle part of the droplet surface temperature to drop rapidly, and the rate of decline is easing; local temperature of the substrate near the interface rapid rise, then slow decline after reaching the maximum. It can be seen from Figure 1 : With the preheating temperature of substrate rise, the maximum stress decrease. Fig. 1 Substrate temperature corresponds to the radial stress Xiaoxia Zhang [9] used the method of finite difference and method of finite element, the establishment of a two-dimensional axisymmetric model, dynamic temperature field and stress field titanium alloys under strong effect of pulsed electron beam generated by numerical simulation.
Wulin Song [10] was studied cladding under vacuum that laser cladding under vacuum to avoid intrusion of harmful gases in the atmosphere of the pool, the vacuum can effectively improve the quality of the cladding. Cladding under vacuum reduces the porosity and other microscopic defects and improve its anti-cracking ability.
Benfeng Lu [11] conducted a surface alloying for steel respectively use laser and electron beam. Cladding obtained by electron beam has high carbon content, so does microhardness. Organization uniformity of cladding layer by electron beam is better, Under the conditions of the low stress abrasion, cladding layer by electron beam have better abrasion resistance.
Crack is often an important factor in causing the degradation and failure of the coating of cladding. Studies have shown that the cracks of the electron beam cladding and composite of coatings have a relationship, process parameters have a great impact on the cracks after cladding [12] [13] .
Jun He [14] tries to surface alloying by electron beam experiments in niobium alloy surface. The results show that: the tearing tendency will tend to increase with the decrease of after the first with the increase of the electron beam, focus current and sweep speed. By controlling the parameters of the surface alloying by electron beam can be in a suitable range of heat input, to ensure good coating is melted and the melt temperature too high, so that the tendency of cracks to a minimum, to achieve control of the coating cracks, as show in figure 2. 
Research Evolution of the Surface alloying by Intense pulsed electron beam
In recent years, the technology of surface alloying by intense pulsed electron beam has been developed rapidly [15] [16] . Intense pulsed electron beam can be used as a surface alloying by electron beam of generator. Under vacuum conditions, intense pulsed electron beam surface treatment performed. Electron beam of high energy density momentary action to the surface so that the temperature rises rapidly, while relying on the good thermal conductivity to achieve rapid cooling of the metal base, so that rapid melting of the coating layer is formed modifying layer, so that the treated surface is difficult to realize a conventional method to obtain the surface-modifying properties.
Intense pulsed electron beam is a new type of high-energy charged particle beam density, which accelerates electrons to an energy carrier, and has the following advantages: 1) high current pulsed electron beam at the substrate surface will produce a shock wave and shock and vibration effect; 2) accelerating voltage is the same, the incident energy of the electron beam scope far beyond the ion beam is conducive to the formation of a thick layer of modified; 3) high current pulsed electron beam surface treatment as the heat source energy absorption does not depend on the material surface optical properties, making energy efficiency is improved; 4) electron beam irradiation treatment to achieve high vacuum environment, improve the quality of the cladding, the cladding layer to reduce porosity and other microscopic defects and improve its anti-cracking ability [16] .
Keming Zhang [17] conducted a surface alloying by intense pulsed electron beam for stainless steel. He discovered that after several times bombardment by electron beam, the sputtering of Bombardment make the layer of powder becomes thinner and thinner, and form Alloy layer and the diffusion layer in the stainless steel surface of rich titanium. They found that the surface layer is made of titanium mixed and phases constituting the phase and the content of -phase with the increase in the number of bombardment improves.
Tiejun Zhao [18] tries to make the surface alloying for Magnesium metal by intense pulsed electron beam. Samples corrosion resistance can be significantly improved, After the surface alloying for Magnesium metal with Aluminum. Surface alloying primarily affects the process of anodic dissolution, due to aluminum infiltration, so the dissolution rate decreased Mg, dense oxide film formed on the surface, matrix isolation resulting in reduction of the corrosion rate of magnesium.
Conclusions
The technology of Surface alloying by electron beam as a new technology developed in recent years, it is relative to other methods of surface modification has unique advantages, , can be applied to almost all metal materials, making the surface modification of materials a powerful instrument. The technology of surface alloying by electron beam low cost, energy density, so that the material can be obtained excellent surface properties, in the future development of surface modification will become a hot research field.
